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ADMINISTRATIVE INFORMATION

Manufacturer Name OsteoNovus, Inc.
1510 North Westwood Avenue, Suite 1080
Toledo, OH 43606
Telephone: +1-617-717-8867
Official Contact Brian M. Schlossberg, PhD
Director of Research and Development

Representative/Consultant Kevin A. Thomas, PhD
Floyd G. Larson, MS, MBA
PaxMed International, LLC
12264 El Camino Real, Suite 400
San Diego, CA 92130
Telephone: +1-858-792-1235
Fax: +1-858-792-1236
Email: kthomas@paxmed.com
flarson@paxmed.com

DEVICE NAME AND CLASSIFICATION

Trade/Proprietary Name NovoGro

Common Name Filler, bone void, calcium compound
Classification Name Resorbable calcium salt bone void filler device
Classification Regulations 21 CFR 888.3045, Class 11

Product Code MQV

Classification Panel Orthopaedic and Rehabilitation Devices Panel
Reviewing Branch Restorative and Repair Devices Branch (RRDB)

PREDICATE DEVICE INFORMATION

The primary predicate device is K071206, Actifuse ™ ABX E-Z-fil Bone Graft Substitute, ApaTech
Limited.

INDICATIONS FOR USE

NovoGro Putty is intended for use as a bone void filler for gaps and voids that are not intrinsic to the
stability of the bony structure. NovoGro Putty is intended to be hydrated with sterile water and gently
packed into bony voids or gaps of the skeletal system, i.e., extremities and pelvis. These defects may be
surgically created osseous defects or osseous defects created from traumatic injury to the bone. NovoGro
Putty provides a bone void filler that resorbs and is replaced by bone during the healing process.
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SUBJECT DEVICE DESCRIPTION

NovoGro Putty is provided to the end-user as two components (dry powder and aqueous solution) that
must be mixed intra-operatively prior to implantation using the supplied mixing system to form a
moldable cohesive putty-like graft. The dry powder component of NovoGro Putty contains spherical
beads that are composed primarily of a co-precipitate of dicalcium phosphate anhydrite [monetite,
CaHPQ,], magnesium phosphate trihydrate [newberyite, Mg(PO;OH)*3(H,0)] and sodium hydrogen
phosphate [NaH,PO,]. Small amounts of silica (SiO,) and magnesium oxide (MgO) are combined with
this co-precipitate during manufacturing. These spherical beads are mixed heterogeneously with dry
sodium carboxymethyl cellulose (CMC) powder to enhance the handling properties of the final mixed
graft. The aqueous component of NovoGro is ultrapure reverse osmosis deionized water (DI H,0O).
NovoGro Putty is provided sterile for single use in volumes ranging from 1 cc to 20 cc. NovoGro Putty is
provided in a kit with a mixing system, a vial of ultrapure water for mixing, and a graduated syringe to
measure the correct volume of the supplied ultrapure water to add to the dry component.

PERFORMANCE DATA

Pre-clinical testing data submitted, referenced, or relied upon to demonstrate substantial equivalence
included chemical composition, physical properties, biocompatibility, and performance characteristics.

Chemical characterization of the subject device included identification and quantification of crystalline
and non-crystalline components using powder x-ray diffraction (PXRD) and Fourier transform infrared
spectroscopy (FTIR), and elemental composition analysis (including heavy metal content) using ion
coupled plasma mass spectrometry (ICP-MS). Calcium dissolution and pH measurement testing were
performed for the subject device NovoGro Putty and the predicate device Actifuse ABX. Chemical
characterization was performed using methods described in ASTM F2024, ASTM F1185, and ASTM
F1926/F1926M.

Physical characterization of the subject device included scanning electron microscopy (SEM); particle
size distribution; device mass, volume, and density by gas displacement pycnometry; surface area by gas
adsorption; and device porosity by mercury intrusion porosimetry.

Biocompatibility testing was performed using methods described in AAMI/ANSI/ISO 10993-1, ISO
10993-3, AAMI/ANSI/ISO 10993-5, ISO 10993-10, ISO 10993-11, ISO 10993-12, and ISO 10993-18.
Material mediated pyrogenicity testing and bacterial endotoxin testing were performed using the using
methods described in ISO 10993-11 and AAMI/ANSI ST72, respectively.

Sterilization validation, sterile barrier shelf life, and product shelf life testing were performed according to
AAMI/ANSI/ISO 11137-1, AAMI/ANSI/ISO 11137-2, ASTM D4169, ASTM F1980, ASTM
F1886/F1886M, ASTM F2096, and ASTM F88/F88M.

Animal testing performed to demonstrate substantial equivalence included determination of radiographic,
histologic and histomorphometric characteristics of the subject device and the predicate device in a rabbit
distal femoral condyle critical-sized defect model. The study time points included baseline (time 0), 6
weeks, and 12 weeks. The baseline (time 0) animals provided information on the initial amount of
material implanted to fill the defects. Empty (unfilled) defects (negative control) were evaluated at 6
weeks and 12 weeks. Evaluation endpoints included high-resolution radiography, micro-computed
tomography (micro-CT) imaging, undecalcified histologic evaluation, and histomorphometric analysis.
Histology sections also were graded according to AAMI/ANSI/ISO 10993-6 (Annex E).
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No clinical data were included in this submission.

EQUIVALENCE TO MARKETED DEVICE

OsteoNovus, Inc. submits the following information in this Premarket Notification to demonstrate that,
for the purposes of FDA’s regulation of medical devices, the subject device is substantially equivalent in
indications and design principles to the legally marketed predicate device, Actifuse ™ ABX E-Z-fil Bone
Graft Substitute, ApaTech Limited, K071206.

A comparison of the technological characteristics of the subject device and the predicate device K071206
is provided in the following table.

Subject Device Predicate Device
Comparison OsteoNovus, Inc. ApaTech Limited
NovoGro Actifuse ™ ABX E-Z-fil Bone Graft Substitute
KO071206

Indications for Use |NovoGro Putty is intended for use as a bone void filler for |Actifuse is a bone void filler intended only for orthopaedic
gaps and voids that are not intrinsic to the stability of the applications as a filler for gaps and voids that are not

bony structure. NovoGro Putty is intended to be hydrated intrinsic to the stability of the bony structure. Actifuse is
with sterile water and gently packed into bony voids or gaps |indicated to be packed gently into bony voids or gaps of the
of the skeletal system, i.e., extremities and pelvis. These skeletal system, i.e., extremities, pelvis, and spine, including
defects may be surgically created osseous defects or osseous |use in posterolateral fusion procedures with appropriate
defects created from traumatic injury to the bone. NovoGro |stabilizing hardware. These defects may be surgically

Putty provides a bone void filler that resorbs and is replaced |created osseous defects or osseous defects created from

by bone during the healing process. traumatic injury to the bone. The product provides a bone
void filler that resorbs and is replaced by bone during the
healing process.

Product Code MQV MQV

Bone void filler for skeletal system (extremities, pelvis) Bone void filler for skeletal system (extremities, pelvis)

Intended Use and posterolateral spine

Design
Form NovoGro Putty: .Regularly shaped granules premixed with a |Irregularly shape.d granules premixed with a soluble
soluble polymeric binder aqueous gel carrier
Granule Size 1 =2 mm (1000 — 2000 pm) 1 -2 mm (1000 — 2000 um)
Porosity NovoGro Putty: 31.3% 20 %
Materials
Calcium salts monetite / newberyite / sodium hydrogen phosphate Hydroxyapatite (HA)
[CaHPO, + Mg(PO;0H)*3(H,0) + NaH,PO,]
Silicon NovoGro Putty: 14% by weight 0.8 % by weight
Scaffold/Binder Sodium carboxymethyl cellulose (CMC) Aqueous gel carrier (resorbable polymer, not specified)
How Supplied
Sizes, shapes Provided in delivery/mix-ing syringe Provided in de}ivery syringe
Final graft volumes ranging from 1 cc — 20 cc Volumes ranging from 1.5 mL to 20 mL
Single use Yes Yes
Sterile Yes Yes
Sterilization Gamma irradiation E-beam irradiation
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The subject device and the predicate device have the same intended use, the same product classification
and product code (MQV), and have similar indications for use. The subject device and predicate device
are intended for bony voids or gaps that are not intrinsic to the stability of the bony structure (extremities
and pelvis); the predicate device has an additional indication for use in the posterolateral spine. Although
the subject device and the predicate have slightly different Indications for Use language, this difference in
language does not change the intended use as a bone void filler in the extremities and pelvis.

The subject device and the predicate device both incorporate calcium phosphate materials, Si, and a
polymeric scaffold or binder. NovoGro Putty contains approximately 14% Si by weight and the predicate
Actifuse ABX contains approximately 0.8% Si by weight. The subject device and the predicate device
have the same range of granule size (1 mm - 2 mm), and have similar porosities. The subject device and
the predicate device are provided sterile for single use in similar ranges of graft volumes.

The radiographic, histologic and histomorphometric performance of the subject device was compared to
that of the predicate device in a rabbit distal femoral condyle critical-sized defect model. The results of
the study demonstrated that the performance of the subject device was equivalent to that of the predicate
Actifuse ABX device.

CONCLUSION

The subject device and the predicate devices have the same intended use, have similar technological
characteristics, and are made of similar materials. The subject and predicate devices are packaged in
similar materials and are sterilized using similar methods. The data included in this submission
demonstrate substantial equivalence to the predicate device listed above.
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